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DETAILED ACTION 

The examiner acknowledges the receipt of the applicants' arguments/remarks 
dated 07/06/2009. Claims 1-17 were not amended. 

Rejections and objections made in previous office action that do not appear 
below have been overcome by applicant's amendments and therefore the arguments 
pertaining to these rejections/objections will not be addressed. 



Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-16, 19-20 and 23-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nohr (2002/149656). 

2. Regarding Claims 1-2, 19-20, 23, Nohr discloses a recording element (abstract 
and paragraph 26) containing a substrate (paragraph 16) and colloidal particles having 
a charged or chargeable surface (paragraph 13) associated with two water soluble 
alternating layers of oppositely charged organic polymers having ionized or ionisable 
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groups on the surface of the colloidal particles and another organic polymer having 
ionized or ionisable groups the same as that of the surface of the colloidal particles 
(paragraph 13). See Figure 2 below: 



Fig. 2 




Nohr discloses a coating containing the structure shown above that was subsequently 
applied to paper and the resulting coating was allowed to dry (paragraph 141). Nohr 
discloses recording mediums containing the nanoparticles (paragraph 38) and the 
nanoparticles can be used in ink jet inks (paragraph 18). Nohr fails to mention an image 
receiving layer. 

Nohr describes in paragraphs 16 and 38 the usage of nanoparticles in a 
recording medium. The examiner takes the position that Nohr's disclosure of the utility 
of the nanoparticles in a recording medium would have made it obvious to one of 
ordinary skill in the art at the time of the invention to use such nanoparticles in an inkjet 
element. It is commonly known in the art that inkjet elements generally include an ink 
receiving or image receiving layer. 



Application/Control Number: 10/553,341 
Art Unit: 1794 



Page 4 



4. Regarding Claims 3-5, Nohr discloses charged colloidal particles including 
silica, surface treated silica (paragraph 21) along with aluminum oxide, titanium dioxide, 
antimony tin oxide, cerium oxide, copper oxide, indium tin oxide, iron oxide, yttrium 
oxide, zinc oxide, iron oxide and gold (paragraph 24). Nohr also discloses the 
nanoparticle are characterized by a positive or negative zeta potential (paragraph 25). 

6. Regarding Claims 8 and 9, Nohr discloses an element where in a polymer 
includes a monomer that has a positive charge or can be induced to have a positive 
charge selected from a group including poly(butyl acrylate-methacryloxyethyl) 
trimethylammonium bromide, poly[N,N'-bis(2,2,6,6-tetramethyl-4-piperidin- yl)-1 
(paragraph 45) and poly(2-methacryloxyethyltrimethyl ammonium bromide (paragraph 
31). Nohr also discloses that polyethylenimine is used (paragraph 26). 

7. Regarding Claims 10-12, Nohr discloses an element where in a polymer 
includes a monomer that has a negative charge or can be induced to have a negative 
charge which includes poly(styrene sulfonic acid (paragraph 22), poly(vinylsulfonic 
acid)(paragraph 26). Nohr also discloses the use of polyacrylic acids (paragraph 44) 
and poly(styrene sulfonic acid, sodium salt) which is made from a styrenesulfonate 
monomer (paragraph 22). 
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1 1 . Regarding Claims 6 and 7, Nohr discloses the particles can be spherical 
(paragraph 25) and provides specific examples of uncoated silica nanoparticles 
between about 1 1 and 14 nm in diameter (corresponding to 0.01 1 to 0.014 microns). 
The diameter of the coated namoparicle is typically less than about 1000 nm for ink jet 
compositions (1 micron). The thickness of the coatings vary and are shown in table 1 . 
The applicants claim particles having diameters in the range of 0.01 to about 10 microns 
(claim 6) and 0.04 to about 0.5 (paragraph 26). 

Since coated particles having diameters of less than 1 micron are useful, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have selected uncoated particles in Nohr within the claimed range as long as 
the coated product had a final thickness of 1 micron. This would allow for particles 
having the desired size with a thinner polymer coating. These particles would be easier 
to produce as the one would not have to place so many alternate layers on the 
structure. 

12. Regarding Claims 13 and 14, Nohr discloses alternating charged layer but fails 
to mention a polyampholyte copolymer with a mixture of uncharged, negative and 
positively charged groups. 

The examiner takes the position that gelatin is commonly used in ink 
compositions and the teachings of Nohr with respect to positively, negative charged or 
uncharged polymers represent broad classes of polymer. A polyampholyte copolymer 
with some uncharged groups represent a subclass that is often made by copolymerizing 
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both positively and negative charged monomer (or their respective blocked functional 
groups forms) along with uncharged monomers to achieve a copolymer having positive, 
negative, uncharged and uncharged groups. The preparation of such polymeric species 
and their subsequent use to treat the surface of nanoparticles to promote increased 
control of the color density in ink jet processes would have been obvious to those skilled 
in the art at the time of the invention. 

1 3. Regarding Claims 1 5 and 25, Nohr fails to teach the total weight of the polymer 
based upon the volume of the colloidal particles. 

Nohr teaches that the layer-by-layer self-assembly of alternately-charged and/or 
differently-charged, charged polymer-colorant polymers bound to a nanoparticle 
template provides the resulting recording medium or ink with enhanced light fastness, 
unlimited use of water soluble dyes and control of color density (paragraph 34). 

Where as the weight of polymer based upon the volume of the colloidal particles 
is related to enhanced light fastness and control of color density, at the time of the 
invention a person of ordinary skill in the art would vary the polymer weight to particle 
volume ratio so as to optimize such properties which would include ranges which 
overlap with the applicants' range. 

14. Regarding Claim 16, Nohr teaches that the layer-by-layer self-assembly or 
alternately-charged and/or differently-charged, charged polymer-colorant polymers 
bound to a nanoparticle template provides the resulting recording medium or ink with 
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enhanced light fastness, unlimited use of water soluble dyes and control of color density 
(paragraph 34). Nohr further discloses that the control of color density may also be 
achieved by adjusting reaction times between the nanoparticle substrate and the 
charged polymer-colorant where the extent of coating the particle dictates color density 
(paragraph 34). The layer-by-layer self-assembly or alternately-charged and/or 
differently-charged structure taught by Nohr constitutes a 1:1 ratio for the respective 
polymer layers. 

If would have been obvious to one of ordinary skill in the art at the time of the 
invention to vary the ratio of the nanoparticle to alternately-charged polymer layers 
based on the teachings of Nohr across a range that overlaps with the applicants' range 
in order to optimize the color density of the image to be recorded on a given medium. 

15. Regarding Claim 24, Nohr discloses that the coatings can be applied by a spray 
coating method (called air knife by the applicant). 

16. Regarding Claims 26 and 27, Nohr discloses that the nanoparticle formulations 
may be incorporated into a variety of liquid mediums to form colorant compositions, 
including inks in a digital ink jet process (paragraph 14). 

The examiner takes the position that Nohr discloses essential elements of the 
applicants' claimed invention involving the surface treated nanoparticles. In disclosing 
that such formulations can be used in digital ink jet processes, Nohr is implicitly 
disclosing that these formulations can be loaded into the printer of a standard ink jet 
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processor which is known in the art to contain a substrate or support and at least one 
ink or image receiving layer. With the teachings of Nohr it would have been obvious to a 
person of ordinary skill in the art at the time of the invention to apply the surface treated 
nanoparticle in a digital ink jet process. 

17. Claim 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nohr (2002/149656) and Landry-Coltrain (20020094418). 

18. Regarding Claims 17 and 18, Nohr discloses that the recording medium, when 
applied various substrates exhibit improved water and detergent resistance (paragraph 
12). Nohr is silent on the type of binders used in an image receiving layer. 

Nohr describes in paragraphs 16 and 38 the usage of nanoparticles in a 
recording medium. The examiner takes the position that Nohr's disclosure of the utility 
of the nanoparticles in a recording medium would have made it obvious to one of 
ordinary skill in the art at the time if the invention to use such nanoparticles in an ink jet 
medium. It is commonly known in the art that ink jet elements include an ink receiving or 
image receiving layer which contain binders. 

Landry-Coltrain discloses that highly absorbent materials singularly or in 
combination such as polyvinyl alcohol (PVA) , polyvinylacetate, styrene-acrylics, 
styrene-butadiene copolymers and mordants are often used in image receiving layers 
(see Landry-Coltrain Paragraph 19, 20 and 24). 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to include binders and mordants in an image receiving layer of a recording 
medium since Nohr discloses that the nanoparticles can be used in a recording medium 
which are known to include an image receiving layer and Landry-Coltrain clearly 
teaches commonly used absorbent materials. 



Response to Amendment 

The applicant argues Nohr does not refer to an inkjet recording element but only 
a charged polymer colorant coated nanoparticle used in inkjet inks. 

The examiner counters the Nohr also discloses the nanoparticles are also used 
in recording mediums (paragraph 38). A person of ordinary skill in the art would clearly 
utilize such nanoparticles in recording elements in general which would include inkjet 
recording elements and inkjet recording elements are commonly known to include an 
image receiving layer. 

The applicant argues that Nohr does not disclose a coating composition 
containing a structure as shown in figure 2 was applied to paper and allowed to dry but 
merely silica with single layer of polyvinylpyrrolidone. 

The examiner counters that example 30 was merely shown to demonstrate how 
charged nanoparticles can be applied to a paper substrate and dried. Example 29 
shows a method to formulate nanoparticles coated with alternating polymer colorant 
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layers. This point is further revealed in Nohr's claims 48 and 49 which claims a 
recording medium with surface modified nanoparticle with alternating colorant charged 
polymer layers. 

The applicant argues that Nohr only mentions alternating layers of charged 
polymers but no copolymers with positive and negative charges. 

The examiner counters that a polyampholyte copolymer with some uncharged 
groups represent a subclass that is often made by copolymerizing both positively and 
negative charged monomer (or their respective blocked functional groups forms) along 
with uncharged monomers to achieve a copolymer having positive, negative, uncharged 
and uncharged groups. The preparation of such polymeric species and their subsequent 
use to treat the surface of nanoparticles to promote increased control of the color 
density in ink jet processes would have been obvious to those skilled in the art at the 
time of the invention. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GREGORY CLARK whose telephone number is 
(571)270-7087. The examiner can normally be reached on M-Th 7:00 AM to 5 PM 
Alternating Fri 7:30 AM to 4 PM and Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on (571) 272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ID. Lawrence Tarazano/ GREGORY CLARK 

Supervisory Patent Examiner, Art Unit 1794 Examiner 

Art Unit 1794 



